Telmisartan exerts sustained blood pressure control and reduces blood pressure variability in metabolic syndrome by inhibiting sympathetic activity.
Accumulating evidence on blood pressure (BP) reduction with various angiotensin II receptor blockers (ARBs) show that the magnitudes and durations of BP control differ across ARBs. However, the mechanism of ARBs is unknown. This work was undertaken to compare telmisartan and valsartan in duration of BP control, BP variability, and effects on the autonomic nervous system. Using radiotelemetry combined with spectral analysis with a fast Fourier transformation algorithm, we compared the effects of various doses of telmisartan and valsartan on BP and its variability during dark (active phase) and light (inactive phase) periods over 5 weeks in SHR/NDmcr-cp(+/+)(SHRcp) rats, a model of metabolic syndrome. We also compared the effects of these ARBs on autonomic nervous system, central oxidative stress, and inflammation in SHRcp rats. Telmisartan exerted a longer-lasting BP-lowering effect and greater attenuation of BP variability in SHRcp than valsartan. Telmisartan decreased low frequency power of systolic BP and increased spontaneous baroreflex gain in SHRcp during both the dark and light periods more than valsartan. Telmisartan reduced 24-hour urinary norepinephrine excretion more than valsartan. Furthermore, telmisartan attenuated oxidative stress and the numbers of gp91(phox)-positive cells and activated microglia and astrocytes in the rostral ventrolateral medulla of SHRcp rats more than valsartan. The superiority of telmisartan over valsartan in sustained BP control and reduction of BP variability was attributed to more suppression of sympathetic activity and more improvement of baroreceptor reflex. The greater suppression of sympathetic activity by telmisartan appeared to be partially mediated by a stronger amelioration of central oxidative stress.